The present investigation was conducted to study the combining ability through L x T design of experiment hybrids for agronomic and yield and its component traits under normal and saline soil conditions. Six CMS lines were crossed with seven restorer lines to produce 42 hybrids where they along with their parental lines were evaluated. The analysis of variance for combining ability revealed highly significant differences among CMS and restorer lines for all agronomic and yield and its studied characters except for grain yield (ton/fed) under both normal and saline soil conditions. Among the CMS lines; Pusa 6A and IR69625A while among the restorers, PR3 and Giza 178R are proved to be good combiners for the majority of the characters including yield, by exhibiting values for high GCA effects. Out of 42 hybrid rice combinations, the top five hybrids based on SCA effects for grain yield characters under saline soil conditions are IR68902A/Giza 182R, IR70368A/Giza 178R, IR69625A/PR2, Pusa 3A/GZ6296R and IR58025A/PR2.
INTRODUCTION
Rice (Oryza sativa L.) is one of the major staple food crops for Egyptians and also a cash crop when exported. Since 1986 much more work have been directed to improve the productivity of this crop to keep up with Egypt's rapid increasing population. The national yield average had exceeded 9.57 ton/ha. In the year of 2011 (RRTC, 2012) .
Rice (Oryza sativa L.) crop is more relevant and common crop cultivated under area affected by salt stress in Egypt. Grain yield of rice under target area is still low as compared to normal soil or national average. Furthermore, people living in such area suffer from severe poverty. Thereby, increasing grain yield of rice in these areas is badly needed for food security and poverty alleviation (El-Mowafi, 1994 and Zayed et al., 2015) .
Demand of rice is expected to grow faster than production in most countries so much that by the year 2025, 800 million ton of it will be needed annually (Anonymous, 1994) . Population increase will be more in developing countries. Combining ability analysis is a powerful tool to discriminate good as well as poor combinors and selecting out appropriate parental material and best hybrid combinations (Patil and Mehta, 2014) .
The present investigation was therefore, under taken with an objective to estimate the general and specific combining ability of the CMS and restorer lines and their hybrids under normal and saline conditions using L x T analysis.
MATERIALS AND METHODS
The experimental material for the present investigation consisted of 13 parents (six CMS lines and seven males) as shown in Table 1 and their 42 hybrid rice combinations. The hybridization programme was carried out using six CMS lines and seven restorers adopting isolation plots during summer 2011 at Sakha Station Farm. Thus seeds of 42 hybrids were obtained. Complete sets of 55 entries comparing of 42 F 1 s, six females, seven males were evaluated during summer 2012 at two locations viz Sakha under normal soil condition and El-Sirw under saline soil condition ( Table  2 ). The trials were conducted in Randomized Complete Blocks Design (RCBD), with three replicates. Recommended agronomical practices under normal and saline soil conditions were followed while raising the rice crop. Data were recorded on the ten randomly selected plants from each location in each replication for days to heading (day), plant height (cm), tillers plant -1 , spikelets panicle -1 , panicle length (cm), panicles plant -1 , filled grains panicle -1 , spikelets fertility %, 1000-grains, weight (g), and grain yield (ton/fed.), combining ability analysis was calculated following the method suggested by Kempthorne (1957) . Combining ability was determined for selecting superior parents with good general combining ability (GCA) and hybrids with superior specific combining ability (SCA) effects. Means were used for analysis of variance for line x tester analysis including parents. 
RESULTS AND DISCUSSION

Analysis of variance and combining ability:
The analysis of variance (Tables 3 and 4 ) revealed highly significant differences among the 55 genotypes 42 hybrid rice combinations, six CMS lines and seven testers or restorer lines which tested for all agronomic characters and yield and its components under both normal and saline conditions. The parental lines and the hybrid rice combinations showed highly significant differences for all studied characters under both normal and saline conditions. Parents vs crosses mean square indicated that average heterosis was significant in all crosses under both normal and saline conditions for all agronomic and yield studied characters under investigation. The analysis of variance for combining ability given in Tables 3 and 4 revealed highly significant differences among the CMS and tester lines for (GCA) for all agronomic and yield and its components under both normal and saline soil conditions. Highly significant mean squares of lines x testers (SCA) for all characters except panicle length indicated that they interacted and produced markedly different combining ability effects, and this might be due to the wide genetic diversity of CMS lines and testers (restorer lines). The estimate of variance due to GCA was higher than that due to SCA for all agronomic and yield studied characters under both normal and saline conditions suggesting greater importance of additive variance which is in agreement with the results of El-Mowafi (1994) , and Soltan (2007) (2015) under normal conditions. GCA effects:
Significant differences of GCA effects were observed among the CMS lines for studied character (Tables 5 and 6 ). The CMS lines Pusa 6A was the best combiner for days to heading, plant height, spikelets panicle -1 , filled grains panicle -1 , and grain yield (t/fed.). IR69625A was the best combiner for days to heading, tillers plant -1 , panicles plant -1 , spikelets fertility%, 1000-grain weight and grain yield (ton/fed.); IR58025A was the best combiner for plant height and panicles plant -1 . Pusa 3A was best combiner for panicles plant -1 and good combiners for spikelets panicle -1 and filled grains panicle -1 . IR70368A was the best combiner for tillers plant -1 , panicle length, panicles plant -1 , spikelet fertility % and 1000-grain weight under both normal and saline soil conditions which is in agreement with the results of Tiwari et al. (2011); Podmavathi et al. (2012) and Veeresha et al. (2015) . Among the testers or restorer lines (Tables 7 and  8 ), PR1 was good combiner for spikelets panicle -1 , panicle length, and filled grains panicle -1 ; PR2 was good combiner for spikelets panicle -1 , panicle length and filled grains panicle -1 . However, PR3 was the best combiner for spikelets panicle -1 , panicle length, filled grains panicle -1 , spikelets fertility, 1000-grain weight and grain yield (ton/fed.). Giza 178R was the best restorer for tillers plant -1 , panicles plant -1 , spikelets fertility, grain yield (ton/fed) under both normal and saline soil conditions and filled grains panicle -1 under saline soil conditions. GZ5121R was good combiner for tillers plant -1 , panicles plant -1 , spikelets fertility % under both normal and saline soil conditions and good combiner for grain yield under saline conditions. GZ6296R was the best combiner for days to heading and plant height under both normal and saline soil conditions and good combiner for grain yield under saline soil condition which is in agreement with the results of Mishra et al. (1990); El-Mowafi, (1994) ; ElMowafi and Abou Shousha (2003); Soltan (2007) and Hasan et al. (2013) . 
Specific combining ability (SCA) effects:
Estimates of SCA effects for the 42 hybrid rice combinations for ten agronomic and yield and its components under both normal and saline soil conditions are shown in Tables 9 and 10 .
The data of the SCA given in Tables 9 and 10 revealed that it would be useful in the hybrid rice program to develop good combinations in rice hybrids for days to heading, eight different rice hybrids should negatively under both normal and saline soil conditions. The hybrids Pusa 3A/GZ62696R; Pusa 6A/PR1 and IR58025A/PR3 were best hybrid rice combinations for earliness under both normal and saline soil conditions. In case of plant height, significant negative SCA effects was recorded for nine and seven hybrid rice combinations under both normal and saline soil conditions, respectively. The hybrid rice combinations, Pusa 6A/PR1 (-4.357) and Pusa 3A/PR2 (-1.659) gave the highest and lowest SCA negative values under saline soil conditions. With respect to tillers plant -1 11 and 13 hybrid rice combinations showed significant effects in the desired direction for the trait under both normal and saline soil conditions, respectively. For spikelets panicle -1 . Ten and ten hybrids had superior SCA effects, 13 and eight hybrids for panicle length, 11 and 10 hybrids for panicles plant -1 , 10 and 12 for filled grains panicle -1 , 8 and 8 for spikelets fertility %, ten and nine hybrids under both normal and saline soil conditions for 1000-grain weight, 10 and 7 hybrids for grain yield under normal and saline soil conditions, respectively were superior SCA effects. For grain yield (ton/fed.), the highest estimates were obtained for the hybrids, IR69625A/Giza 178R (0.384), Pusa 3A/PR3 (0.375), and IR58025A/GZ5121R (0.287) under normal soil. However, the highest estimates for yield characters under saline soil were recorded for the hybrid rice combinations, IR68902A/Giza 182R (0.189),
